4!/ SEQUENCE LISTING 

Gijzen, Mark 

<i::0> soybean Seed Coat Peroxidase Structural Gene And Regulatory Regron 

< 1 i (i > 7 6-105 
<1.;0> US 08/93 9,905 
<1.,1> 1996-09-30 
<1'^,0> US 08/723,414 
<151> 1996-09-30 
<loO> 20 

<]70> Patentm version 3.0 
<21C> 1 
<211> 1244 
<212> DNA 
<2]3> Glycine max 
<220> 

<.;21> CDS 
<222> (1)..(1056) 
<220> 

<221> sig__peptide 
<222> (1) . . 178) 


' ,t eta tta gta gtg gca ttg ttg tgt gca ttt get 48 

Met Gly Ser Ket Arg Leu Leu Val Val Ala Leu Leu Cys Ala Phe Ala 

10 


c;:g ggt tec atg eg 
A 
5 


- ^ c s s s:: ti ^ £ -I So 


20 25 


- z ^ z - ^ - ^ n: 


35 


ttc aat act tct ttc acc gat ccc cga ate ggg gcc agt etc atg agg 

Ph!: Tsl Ala ser Phe Thr Asp Pro Arg He Gly Ala Ser Leu Met Arg 

c c 6 0 

50 


96 


144 


192 


, r,^t rnr at^ <-aa qat tgt aat gga tea gtt ttg 

^^''^ \" Oly rys As^ Gly Ser Val Leu 

Leu HiB Phe his nsp L-vt. r'i.^s »a. .j^.. j^y ;^ ^ gQ 


240 


65 7 0 


tg aac aac acc gat aca ata gaa age gag caa gat gca 


75 

cca aat 288 


Glu Ser Glu Gin Asp Ala Leu Pro Asn 


c 

Leu Asn Asn Thr Asp Tnr lie ^ 

85 9" 

ate aac tea ata aga gga ttg gac gtt gte aat gac ate aag aca gcg 
He Asn ser lie Arg Gly Leu Asp Val Val Asn Asp He Ly. Thx .1. 

105 


100 


Z S Z ?S Zl 1% £ 5 


115 


1- s z z z z 

130 

-5 s z z z I s z z 

145 1-50 

^ t-t-r, =3r- f-i-r act caa ctt aaa get 

Z To III Z. Z Z Gin Leu .ys Ala 

3Ii _ y,^ 


165 


170 


tee ttt get gtt caa ggt etc aac ace ctt gat tta gtt aca etc tea 
ser Phe Ala Val Gin Gly Leu Asn Thr Leu Asp Leu Val Tnr Leu Ser 
18 0 ■'- ^ ^ 

z z z z z. z z z z z z z z z z z 

195 200 

z z z z z z z z z z z z z z z ... 

o 1 ^ 2 z U 

210 -'- ^ 

aca tac tta gaa gta ttg cgt gca aga tge eee cag aat gca act ggg 
Thr Tyr Leu Glu Val Leu Arg Ala Arg Cys Pro Hn Asn A.a .h. Gly 
225 " 230 23. 

eta aac aca cct gat caa ttt gac aac 
Z Z Z Z Z^ Z Sp Z Z ... P.O .sp .in Phe .sn 

2 5 0 "-"-^ 


245 


- z z z z z z z z z z z z z z z 

260 265 

-co act cct ggt get gat acc att ccc att gte aat 
0?n GH Leu Ph; £ S Pro G^y Ala Asp Thr lie Pro lie Val Asn 
275 280 285 


336 


43 2 


480 


528 


b76 


624 


aca 672 


720 


/ D 0 


816 


>64 


^rt ttc ttt tec aac ttt aga gtt tea 

age ttc age agt aae eag aat act tte ^^^^ 

Ser Phe Ser Ser Asn Gin Asn inr i-ne 
9 0 2 9 5 

-ta .^a aaa atg ggt aat att gga gtg etg act ggg gat gaa gga gaa 

tl :ie Lys Me? Gly Asn He Gly Val Leu Thr Gly Asp G.u ..y G.. 
305 310 315 

- s= ^ ^ z s s:? s= ^ s 


325 330 


s ?2 s s - s s i s |: 


340 345 


taa„ccaa.a attaac,ggg atgtgcatgc tagc.agcat gtaaaggcaa attaggttgt 
aaacctc.t. gctagc.ata ttgaaacaaa c=aaaggagt agtgtgca.g ccaartcgat 
«t.ccacgt acctc.gga atattatgta ataattattt gaatc.c.tt aaggtac«a 


912 

960 

1008 

1056 

1116 
1176 
1236 
1244 


attaatca 


< 2 1 0 > 2 

<211> 4700 

<:r. 2> DNA 

<213> Glycine max 


<220> 

<2 21> promoter 
<2:;2> (1)..(1532) 


<2 2 0> 

<221> sig_peptide 
<-22> (1533) .. (1610) 


<220> 

<221> axon 

<222> (1533) . - (1751) 


exon 


(2383) . . (2574) 


> 

> exon 

> (3605) .. (3769) 


> exon 

> (4033) . . (4515) 
0> 

i> Intron 

(i/iZ)..l^3d^; 

'0> 

:2> Intron 

(2575) . . (3604) 

2 0> 

21> Intron 

22> (3770) .. (4032) 

20> 

■21> CDS 

:22> (1533) . . (1751) 


< :: 2 0 > 

<.;.!1> CDS 

<2?.2> (2383) .. (2574) 


<220> 

<221> C:jS 

<222> (3605) . . (3769) 


<220> 

<2 21> CDS 

<.;22> (4033) .. (4512) 


!-°°r-.4== ^^r.nn.r.r aatttttctc agatgttgtt tatactgttt ttttaatcag 
aattaaaatt cctctttaat tatcgacata attttttttg gtgaatatta tcgacataat 
tatttaatac aaatttttat tgtacataga agtgatactt caattttaat attggagaac 
agtacgaaaa cataaaaaaa ctgttattag aagaaaaaaa tatatggaaa aggttagcta 
catatattag ctaaattagt tgttctaatt ggctatataa accctattgt actctttgta 
atctcacctt tttcatttaa atacatttct actttttaag ttctatattt tctctcaatt 
ttcttcgata aaccatgaaa tttaacatgg tatatcagcg ataccaccca ctttgaaagc 
catgtatggc tagtatgggc agccaaaatt tgccctggtt caagcaaagc aagtgtttat 
atagatg.ga ctttcgttga ggaactcatg ccaacggtac tgattgtgaa actgagaaaa 

t-araatcatt aaatactcct ctcctgacta ccttcgtccc 

ctaauLuyga gu(-i ^ V, ^ - 

tcaaatttgt accatcatta tttcccaaaa atttgattac aatgcactaa ttaatgaatg 
tttcttacat tatcatatta tcatatctga cattttgttt ttacttttta taataattat 
tttaaaaagt catacatgca aataattttt taatagttta cagttaaatt tttacagtaa 
aaatgcatga aaattaaact ttatttttcc aagtcatcat ttagtcaaat cccaaaacaa 
tgattatttt ttgcaaatga atgtttattg aacatttaaa tgtagcctaa ttaattctgg 
,,^,gg,gtc aatgttccaa aacctaatgc aagatcttag caagtacata catagatcta 


13 0 

n 1 A 
^. '± ^ 

3 00 

360 

420 

480 

54 0 

600 

660 

720 

780 

840 

900 

960 


attttaaact 

tatctttacg 

caagaga Ld l 

aaagattata 

catctagttt 

taaacattaa 

102 0 

cttttgtttt 

tgtgttaaaa 

aacagLaaLd 

t c t tc t taa t 

tttgtagagt 

gacgtgctcc 

1 0 8 0 

aaccacatta 

acgaagattt 

taat tggca L 

traaaCtcat 

gaacttagta 

aataagtttt 

114 0 

ggtcttcagt 

tttcaatttt 

f- -i:^ f ^ C Pk 

tt tatgtaaa 

atatcaacgt 

tttctgaaat 

12 0 0 

ccgttgcttg 

cgtgctccaa 

ccG.C'^t'-t.ta.a- 

LJ Ca vJ OA ^ *^ 

aaattaattt 

tcaagaagat 

12'30 

aatgattcct 

actcttgctg 

gccc Ldcca L. 

agtacaataa 

atccactcat 

aaatcaacaa 

13 2 0 

gtcgtcgtca 

t-;^r^araattQ 

ggcatcatat 

cataaacaat 

acgtacgtga 

tattatctag 

13S0 

tgtctctcag 

ttt.actttat 

gagaaattat 

ttttctttaa 

aaaaagttaa 

ttaataaaaa 

1440 

catttgcgat 

accgtgagtt 

acaagaaatc 

cgccgaattc 

atctctataa 

ataaaaggat 

1500 

ctatatgaga 

ggraaaatca 

tattaactca 

aa atg ggt 
Met Gly 

tec atg cgt eta tta 
Ser Met Arg Leu Leu 

1553 


1 ^ 

ti ti z: iz cS s: iii s s ^ g z 

10 ^5 

III - 111 IT. Ill ^ IT. ill IS. S= |: 

25 30 

r^-t- rr-*- trt ttc acc gat 
^ n-*- frrra at^a ate ttc gao gc^ uu^ 

Leu lie Val Phe Gly Val He Phe Asp Aia Ser .n. .n. A.. 

40 45 50 

=c= ^ a. 

60 

gtt caa gtacgtactt ttttttttcc ttccaaaatg ccctgcatat ttaacaagat 
Val Gin 


1601 


1697 


17 4 5 


1301 


tgctttgttc 

acctagaaaa 

atgtgttttt 

ttcaacgatc 

ttacgtacgt 

ttgtttggtt 

1861 

tgaaaaataa 

atcagaaaga 

gatcaagaaa 

atagctagaa 

agaaagcaac 

gtttttttaa 

1921 

aaggtattta 

gtgtgagaaa 

aatattaaaa 

ctgaagagaa 

agaaattaaa 

taagcttttc 

1981 

ttgaatgata 

tttacatgtc 

ttattaactt 

aaagtcacct 

tttttcttta 

agttgtgctt 

2041 

gaagaaaaaa 

gatgtctttc 

agtttagttt 

tgattaatgc 

taattatatt 

tttaattaat 

2101 

taattaatac 

tatatatcta 

tttaccatat 

taattattac 

tatatttcat 

gatgacaaca 

2 161 

gacaagtatt 

ctaaagaggt 

atcggtagat 

gattaatttt 

tttataaaaa 

aatcttttgc 

2221 


.tgtatagac attct^tat aattggtgca gaaacttgca atgctaactg caat.aatct 
tacattgatt aactaacagc tataatcaat a.t.aggtta ggr.ataggag acaaatcaag 
tga.c„aa= aaa.taag.t gt.atatttg cattg.gaca g ggn tgt gat gga tea 


75 


?« -I - - z Ti n: It: III IT. zi 

>yai ij«u ljBk^ Ao.i t'^^^^ -ii^ 1" 


Val Leu Ui^^ f^-J'* - gg 

80 2^ 


- r.a r.^ f.: r/g z ^ z r.: | 

95 100 

aca .c. gt. gaa aat ag. tgt cca .ac aca gtt tct tgt get ,at att 

Thr Ala Val Glu Asn Ser Cys Pro ..sp Thr Val ^^^^^ 
115 ^-^^ 


= arr ^c^ qft ctg gtaattaata ac-:cctaat 

cfr get att gca get g^a ata get .c. g-L y y 

Leu Ala He Ala Ala Glu He Ala Ser Va. Leu 
130 


2281 
2341 
2 3';* 7 

2 44 5 

2493 

2 541 

2 5 9 4 


aattcccaac 

cattaaaaag 

ttgcatgatt 

ggattcaaaa 

ttctatggta 

ttggggttct 

2654 

gatataaatL 

ty taattaaa 

m-3 rt a a a 

^ ^^-^ 

aaaaattatc 

atatactttt 

aataaaaaaa 

2714 

atttatctaa 

tttaatttat 

tattaaaact 

atttttaaaa 

ttcaatccta 

actctttttt 

2774 

aatcggagca 

tgtaagctgg 

cacccaccgt 

atatcgttgg 

aagatgctat 

aaaaccattt 

2 83 4 

aattaatgga 

tggaatcagt 

caaaacattt 

aattcaaaat 

actc ttaatt 

gtgattagta 

2 8S'4 

atcatgttcg 

ggcaagttac 

gttgtgtata 

attaatttga 

cttaatcaga 

taaaaaaaca 

2954 

aatggacgca 

agccggttgg 

tatagatatc 

actggcctgt 

agaatatgtg 

gtttttcacg 

3014 

tttaaataaa 

agctagctac 

tatattatat 

ttagtctttt 

tttttcttaa 

acccatttaa 

3074 

cgtgatttat 

tgactgtgaa 

acatgtttcc 

acacacaggc 

ttagaaactc 

ctcgcaacta 

3134 


aaaataattc atctatgatg ttcaactcta 
acatctccaa aatttgacta ttt^uu.a.g aagataa 

, .^. = ^^a-a^ attataatag tcaaatatag aagtatatcg 

ttatatatat gtai:cdL.L,g^ ay^---a„b- - 

ggtaaatgta gttgcatgtg cgacctgttt cgtgtaaaat gcttattcta tatagctttt 
aataacgatg aactaaaaac gaaagggtat catatagttt gacttttatg 
ttagagagag acatcttaat ttggtcatat gttaaataat taattacaat gcatacacaa 
atatttatgc catatctaaa aaatgataaa atatcatagg tatactcaac tatatgatat 
ccccataa.a gaaattgtac ttttcttcag gcaatgaact taacatttct gtttgctaaa 
aacaaacatc cacttaaagt ggttcaacat atttatgtaa taatttacag gga gga 


3254 

3314 

3374 

3434 

3494 

3554 

3610 


Gly Gly 


ggt cca gga tgg cca gtt cca tta gga aga agg gac age tta aca gca 
Glv Pro Gly Trp Pro Val Pro Leu Gly Arg Arg Asp Ser Leu Thr Ala 
140 145 150 155 

aac cga acc ctt gca aat caa aac ctt cca gca cct ttc ttc aac etc 
AS- Arg ^h^ Leu Ala Asn Gin Asn Leu Pro Ala Pro Phe Phe Asn Leu 
160 165 I'^O 

act caa ctt aaa get tec ttt get gtt caa ggt etc aac acc ctt gat 
Thr Gin L.=u Lys Ala Ser Phe Ala Val Gin Gly Leu Asn Thr Leu Asp 
175 180 185 

tta gtt aca etc tea ggtatacata atcaattttt tatttgctat tagctagcaa 
Leu Val Thr Leu Ser 
190 

taaaaagtct ctgataeaga catatttaga taaattaatt tcteeataaa catttataat 

aaaattatca atttatgtae ttaaaaatta tggattgaag ctcttttcat ceaactttta 

ctaaagttaa ggtgcatata atataaaata aaetatetet tgtttcttat aaaaagattg 

aagataagtt aaagtctact tataaateat taatatatgt ata ggt ggt cat acg 
^ Gly Gly His Thr 

19b 

ttt gga aga get egg tgc agt aca ttc ata aac cga tta tac aae ttc 
Phe Gly Arg Ala Arg Cys Ser Thr Phe He Asn Arg Leu Tyr Asn Phe 
200 205 2i0 

age aac aet gga aae cct gat cca act ctg aac aca aca tac tta gaa 
Ser Asn Thr Gly Asn Pro Asp Pro Thr Leu Asn Thr Thr Tyr Leu Glu 
215 220 225 

gta ttg cgt gca aga tgc cce eag aat gca act ggg gat aac etc acc 
val Leu Arg Ala Arg Cys Pro Gin Asn Ala Thr Gly Asp Asn Leu Thr 
230 235 240 

aat ttg gac etg age aca cct gat caa ttt gac aac aga tac tae tec 
Asn Leu Asp Leu Ser Thr Pro Asp Gin Phe Asp Asn Arg Tyr Tyr Ser 
245 250 255 260 

aat ctt ctg cag etc aat ggc tta ctt cag agt gac eaa gaa ctt ttc 
Asn Leu Leu Gin Leu Asn Gly Leu Leu Gin Ser Asp Gin Glu Leu Phe 
265 270 275 

tec act cct ggt get gat aee att cce att gte aat age tte age agt 
Ser- Thr Pro Gly Ala Asp Thr He Pro He Val Asn Ser Phe Ser Ser 
280 285 ^90 

aae eag aat act ttc ttt tec aac ttt aga gtt tea atg ata aaa atg 
Asn Gin Asn Thr Phe Phe Ser Asn Phe Arg Val Ser Met lie Lys Met 
295 300 305 


3 6 58 
3706 
3754 
3809 

3869 

3 92 9 
3989 
4044 

4 0 92 
4140 
4188 
42 3 6 
4284 
4332 
4380 


ggt aac att gga gtg ctg act ggg gat gaa gga 
Glv Asn He Gly Val Leu Thr Gly Asp Glu Gly 
310 315 

tgt aat ttt gtg aat gga gac teg ttt gga tta 
Cys Asn Phe Val Asn Gly Asp Ser Phe Gly Leu 
325 330 335 

aaa gat get aaa caa aag ctt gtt get caa tct 
Lvs Asp Ala Lys Gin Lys Leu Val Ala Gin Ser 
345 350 

aatggggatg tgeatgctag ctagcatgta aaggcaaatt 

agctatattg aaataaacea aaggagtagt gtgcatgtea 

tcttggaata ttatgtaata attatttgaa tctetttaag 


gaa att cge ttg caa 
Glu lie Arg Leu Gin 
320 

get agt gtg gcg tec 
Ala Ser Val Ala Ser 
340 

aaa taa accaataatt 
Lys 


aggttgtaaa cctctttget 
attcgatttt gccatgtaec 
gtacttaatt aatca 


4428 

4476 

4525 

4585 
4645 
4700 


<;:10> 3 

<211> 17 

<212> DNA 

<'^13> deaenerate probe 


<400> 3 

ttveaygayt gyttygt 


17 


<210> 4 

<211> 2 0 

<212> DNA 

<213> primer prx2+ 


<:4 0 0> 4 

cttccaaata tcaactcaat 


<210> 5 

<211> 20 

<212> DNA 

<213> primer prx6^ 


<4(jO> 5 

ta'.iayLtgga aaagaaagta 
<2L0> 6 

<:;ii> 20 

<:'L2> DNA 

<:;: L3> pnmer prx9 

< 4 0 0 > 6 

at:gcatgcag gtttttcagt 

<2:0> 7 

<211> 2 0 

<212> DIJA 

<2L3> primer prxlO- 

<400> 7 

tvgctcgctt tctattgtat 

<210> 8 

<211> 20 

<212> DIJA 

<213> primer prxl2+ 

<400> 8 

t:"ttcgatgc ttctttca-cc 

<.210> 9 

<211> 21 

<212> DNA 

<213> primer prx29+ 



<400> 9 

cataaacaat acgcacgtga t 

<?.10> 10 

<211> 1031 

<212> DNA 

<213> Glycine max 


<400> 10 

gc 1 1 tgt tea 

aggttgtgat 

ggatcagttt 

tactgaacaa 

cactgataca 

6 0 


agcaagatgc 

acttccaaat 

atcaactcaa 

taagaggatt 

ggacgttgtc 

120 


agacagcggt 

ggaaaatagt 

tgtccagaca 

cagtttcttg 

tgctgatatt 

180 

r ^ 1" ar t a 1 1 cj 

cagctgaaat 

agcttctgtt 

gctgggagga 

ggtcaggatg 

gccagttcca 

2 40 

L Layyadycicx 

rrnaa caoc 1 1 

v_j \-A LJ. v.' ^ w ^ * — 

aacagcaaac 

cgaacccttg 

caaatcaaaa 

ccttccagca 

3 00 

cctttcttca 

acctcactca 

acttaaagct 

tcctttgctg 

ttcaaggtct 

caacaccctt 

360 

gatttagtta 

cactctcagg 

tggtcatacg 

tctggaagag 

ctcggtgcag 

tacattcata 

42 0 

aaccgattat 

acaacttcag 

caacactgga 

ctgatccact 

tggacacaac 

atacttagaa 

480 

gtattgcgtg 

caagatgccc 

ccagaatgca 

actggggata 

acctcaccaa 

tttggacctg 

540 

agcacacctg 

atcaatttga 

caacagatac 

tactccaatc 

ttctgcagct 

caatggctta 

600 

cttcagagtg 

accaagaacg 

tttctccact 

cctggtgctg 

ataccattcc 

attgtcaata 

660 

gcttcagcga 

accagaatac 

tttcttttcc 

aactttagag 

tttcaatgat 

aaaaatgggt 

720 

aatattggag 

tgctgactgg 

ggatgaagga 

gaaattcgct 

tgcaatgtaa 

ttttgtgaat 

780 

ggagactcgt 

ttggattagc 

tagtgtggcg 

tccaaagatg 

ctaaacaaaa 

gcttgttgct 

840 

caatctaaat 

aaaccaataa 

ttaatgggga 

tgtcgatgct 

agctacgatg 

taaaggcaaa 

90 0 

ttaggttgaa 

acctctttgc 

tagctatatt 

gaaataaacc 

aaaggagtag 

tgtcgatgtc 

960 

aattcgattt 

tgccatgtac 

ctcttggaat 

attatgtaat 

aattatttga 

atctcaaaaa 

1020 
1031 


aaaaaaaaaa a 

<210> 11 
<211> 1200 
<212> DNA 


<213> Medicago sativa 


<400> 11 
ggcaaacaat 

gaactccctt 

cgtgctgtag 

caatagcttt 

gtgctgtatt 

gtggttgtgc 

6 U 

ttggagggtt 

acccttctct 

tcaaatgcgc 

aacttgatcc 

atccttttac 

aggaacactt 

ion 

gtccaaatgt 

tagttccatt 

gttcgtgaag 

tcataaggag 

tgtctctaag 

aaagacccnc 

IPO 

gtatgcttgc 

tagtcttgtc 

aggcttcact 

ttcatgactg 

ttttgttcaa 

ggttgtgatg 

240 

catcagtttt 

actaaacaaa 

actgataccg 

ttgtgagtga 

acaagatgct 

tttccaaaca 

3 0 0 

gaaactcatt 

aagaggtttg 

gatgttgtga 

atcaaatcaa 

aacagctgtg 

gaaaaggctt 

3 60 

gtcctaacac 

agtttcttgt 

gctgatattc 

ttgctctttc 

tgctgaatta 

tcatctacac 

42 0 

tggcagatgg 

tcctgactgg 

aaggttcctt 

taggaagaag 

agatggttta 

acggcaaacc 

ion 
4 6 U 

agttacttgc 

taatcaaaat 

cttccagctc 

ctttcaatac 

tactgatcaa 

cttaaagctg 

540 

catttgctgc 

tcaaggtctc 

gatactactg 

atctggttgc 

actctccggt 

gctcatacat 

600 

t tggaagagc 

tcattgctct 

ttatttgtta 

gccgattgta 

caacttcagc 

ggtacgggaa 

660 

gtcccgatcc 

aactcttaac 

acaacttact 

tacaacaatt 

gcgcacaata 

tgtcccaatg 

72 0 

gtggacctgg 

cacgaacctt 

accaatttcg 

atccaacgac 

tcctgataaa 

tttgacaaga 

780 

actattactc 

taatcttcaa 

gtgaaaaaag 

gtttgct tea 

aagtgatcaa 

gagttgttct 

£'■ 4 0 

caacatctgg 

ttcagatacc 

attagcattg 

tcaacaaatt 

cgcaaccgat 

caaaaagctt 

9 00 

tttttgagag 

ctttagggct 

gctatgatca 

aaatgggaaa 

tattggtgtg 

ttaaccggga 

960 

accaaggaga 

gattagaaaa 

caatgcaact 

ttgtcaattc 

aaaatcagca 

gaacttggtc 

1020 

ttatcaatgt 

tgcctcagca 

gattcatctg 

aggagggtat 

ggttagctca 

atgtaaatgt 

1080 

agtgattgga 

agcaactaat 

aaattaagaa 

gctataacta 

tgcacattca 

tggtatgtgt 

1140 

gagatagt t a 

ttagatgctt 

tgtgagcaaa 

aatcttttgg 

atttcatttg 

aagtgtttct 

1200 


<210> 12 

<211> 1200 

<212> DNA 

<213> Medicago sativa 


gJtc^tcaL acaatgaact ccttagcaac ttctatgtgg tgtgttgtgc ttttagttgt 
gcttggagga ctaccctttt cctcagatgc acaacttagt cccacttttt acagcaaaac 
gtgtccaact gttagttcca ttgttagcaa tgtcttaaca aacgtttcta agacagatcc 
tcgcatgctt gctagtctcg tcaggcttca ctttcatgac tgttttgttc tgggatgtga 
tgcctcagtt ttgctgaaca atactgctac aatcgtaagc gaacaacaag cttttccaaa 
caacaactct ctaagaggtt tggatgttgt gaatcagatc aaactggctg tagaagtgcc 
ttytcctaac acagtttctt gtgctgatat tcttgcactt gctgctcaag catcctctgt 
tc-ggcacaa ggtcctagtt ggacggttcc tttaggaaga agggatggtt taaccgcaaa 
ccgaacactt gcaaatcaaa atcttccggc tccattcaat tccttggatc aacttaaagc 
tgcatttact gctcaaggcc tcaatactac tgatctagtt gcactctcgg gtgctcatac 
at::tggaaga gctcattgcg cacaatttgt tagtcgattg tacaacttca gcagtactgg 
aagtcccgat ccaactctta acacaactta cttacaacaa ctgcgcacaa tatgtcccaa 
tggtggacct ggcacaaacc ttaccaattt cgatccaacg actcctgata aatttgacaa 
gaactattac tccaatcttc aagtgaaaaa gggtttgctc caaagtgatc aagagtLyLt 
ctcaacttct ggtgcagata ccattagcat tgtcaacaaa ttcagcaccg atcaaaatgc 
tttctttgag agctttaagg ctgcaatgat taaaatgggc aatattggtg tgctaacagg 
gacaaaagga gagattagaa aacaatgcaa ctttgtgaac tttgtgaact caaattctgc 
agaactagat ttagccacca tagcatccat agtagaatca ttagaggatg gtattgctag 
tgtaatataa ataaattagc gtaaatgcac ttattgaaat cttgtgacta gatgccacta 
ataaataagt tataactagg cacatttcat gtcacttgaa atttcatgcc tgtatatgag 

<210> 13 

<211> 1200 

<212> DNA 

<213> Medicago sativa 


6 0 

12 0 

180 

240 

3 00 

3 6 0 

42 0 
480 
540 
60 0 
560 
720 
780 

r> A n 
Ci '± u 

900 
960 
1020 
1080 
1140 
1200 


ctccttagca acttctatgt ggtgtgttgt gcttttagtt gtgcttggag gactaccctt 60 
ttcctcagat gcacaactta gtcccacttt ttacagcaaa acgtgtccaa ctgttagttc 120 


cat tgttagc 

cgtcaggct t 

caatactgct 

tttggatgtt 

ttgtgctgat 

gacggttcct 

tcttccggct 

cattactcct 

acaatttgtt 

cacaacttac 

taccaatttc 

agtgaaaaag 

cactagcatt 

tgcaatgatt 

acaatgcaac 

actagaatca 

ttattgaaat 

gt cacttgaa 


aatgtcttaa 

cactttcatg 

acaatcgtaa 

gtgaatcaga 

attcttgcac 

ttaggaagaa 

ccattcaatt 

gttctagttg 

agtcgattgt 

ttacaacaac 

gatccaacga 

ggtttgctcc 

gtcgacaaat 

aaaatgggca 

tttgtgaact 

ttagaggatg 

cttgtgacta 

atcctatgcc 


caaacgtttc 

actgttttgt 

gcgaacaaca 

tcaaaactgc 

ttgctcaagc 

gggatggttt 

ccttggatca 

ccccctcggg 

acaacttcag 

tgcgcacaat 

ctcctgataa 

aaagtgatca 

tcagcaccga 

atattggtgt 

caaattctgc 

gaattgctag 

gatcccacta 

ttgtatatta 


taagacagat 

tctgggatgt 

agcttttcca 

tgtagaaagt 

atcctctgtt 

aaccgcaaac 

ccttaaactg 

tgctcataca 

cagtactgga 

atgtcccaat 

atttgacaag 

agagttgttc 

tcaaaatgct 

gctaacaggg 

agaactagat 

tgtaatataa 

ataaataagt 

gaggacgtgt 


cctcgcatgc 

gatgcctcag 

aataacaact 

gc ttgtccta 

ctggcacaag 

cgaac ac t tg 

catttgactg 

tttggaagag 

agtcccgatc 

ggtggacctg 

aactattact 

tcaacttctg 

ttctttgaga 

acaaaaggag 

ttagccacca 

ataaattagc 

tataactagg 

tcttcttggt 


ttgctagtct 180 

ttttgctgaa 240 

ctctaagggg 300 

acacagtttc 360 

gtcctagttg 420 

caaatcaaaa 430 

ctcaaggcct '3 4 0 

ctcattgcgc 600 

caactcttaa 660 

gcacaaacct 720 

ccaatcttca 7 80 

gtgcagatac 84 0 

gctttaaggc 500 

agattagaaa 960 

tagcatccat 1020 

gaaaatgcac 1030 

cat^atttcaL ijitu 

attatactat 1200 


<210> 14 

<211> 1200 

<212> DNA 

<213> Medicago sativa 


<400> 14 

aatgcttggt ctaagtgcaa 
acccttttca aatgcacaac 
ttcaatcgta cgtggtgtgc 
tctcatcagg ctacattttc 
gaacgatacg gctacaatag 


cagctttttg ctgtatggtg tttgtgctaa ttggaggagt 
tagatccttc attttacaac agtacatgtt ctaatcttga 
tcacaaatgt ttcacaatct gatcccagaa tgcttggtag 
atgactgttt tgttcaaggt tgcgatgcct cgattttgct 
tgagcgagca aagtgcacca ccaaataaca actccataag 


6 0 
120 
180 
240 

300 


,„.t.t,,ac gt,..aa,cc a^atcaaaac agc,«t,,aa aac,ct...c ctaacacagt 
ttc.tgcgct ga.attct« ctc.«ct,c cgaaatacca tct,at«,g caaat^gtcc 
ta.t^gcaa gtt==a«ag gaagaaggga tagt«ga=a gcaaataatt cccttgcagc 
tcaaaatc.t cctgcccoca c«tcaacct cactcgac.a aaa.c.aact ttgataatca 
aaacctcagt actactgatc tagttgcact c.caggtgg. catacaactg gaagaggtca 
atgcagatcc ttcgtcgatc gattatacaa cttcagcaac actggaaacc ccgattcaac 
tcttaacacg acc.att.ac aaacattgca agcaa.atgt cccaa.ggtg gacctgg.ac 
aaacctaacc gatt«gacc caaccacacc agaca=a«t gactocaact actac.ccaa 
tctccaagtt ggaaagggc. tgtt.cagag tgaccaagag ctttttt.ca gaaatggttc 
.gacactatt tctat.gcca atag.ttcgc caa.aatcaa actctcttct t.gaaaattt 
.gcagcctca acgataaaaa tgggtaatat tggagtttta actggatccc aaggtgaaat 
.agaacaca, tgtaatgc.g tgaatgggaa ttcttctgga «ggctactg tagtcaccaa 
agaatcatca gaaga.ggaa .ggccagc.c attctaaata taagc«gga aaatattgaa 
gaggt.ctat aattttgtgc atacatacat ggtatgtg.a tgtggtgta. tatg«t«g 
ttatgttc.t caagttgatc agggactgta gaagctccct aataatattt gtgtcaaagt 


<210> 15 

<211> 283 

<212> PRT 

<213> Glycine max 


<400> 15 

_ , _ ^T.. n..r. Aor. r,lv Sfir Val Leu Leu Asn 

Pne His Asp Cys Phe vai v.^ . .^^^ ~- 

1 5 -0 

.sn Thr ASP Thr He Glu Ser Glu Gin Asp Ala Leu Pro Asn He Asn 

20 "'^ 


ser lie Arg Gly Leu Asp Val Val Asn Asp He Lys Thr Ala Val Glu 
35 40 

50 


360 
420 
480 
540 
600 
660 
720 
730 
840 
900 
960 
1020 
1080 
1140 
1200 


75 

65 ^0 

, „ ^„ rpb-r Toil Ala Asn Gin 
Leu Gly Arg Arg Asp Ser Leu Thr Aia nsn .rg .hr .e. 

85 

^s„ Leu pro Ala Pro Phe Phe Asn Leu Thr Gin Leu Lys Al. Ser Phe 

100 

Ala Val Gin Gly Leu Asn Thr Leu Asp Leu Val Thr Leu Ser Gly Gly 

1X5 

„rs Thr ser Gly Arg Ala Arg Cys Ser Thr Phe lie A.n Arg Leu Tyr 

130 


A.n Phe ser Asn Thr Gly Leu He Hrs Leu Asp Tnr Thr Tyr Leu Glu 
145 150 155 

val Leu Arg Ala Arg Cys Pro Gin Asn Ala Thr Gly ASP Asn Leu Thr 


145 

To,, arfT Ala Arg Cys Pro Gin Asn 

165 170 

,sr. Leu Asp Leu Ser Thr Pro Asp Gin Phe Asp Asn Arg Tyr Tyr Ser 
180 

Asn Leu Leu Gin Leu Asn Gly Leu Leu Gin Ser Asp Gin Glu Arg Phe 

]_g 5 2 00 

. , . T.on ,qpr lie Ala Ser Ala Asn 
Sei Thr Pro Gly Axa Asp j^-^^ ' ■ 

210 


215 220 


Gin Asn Thr Phe Phe Ser Asn Phe Arg Val Ser Met He Lys Met G.y 
225 

Asn lie Gly Val Leu Thr Gly Asp Glu Gly Glu He Arg Leu Gin Gys 
245 

Asn Phe val Asn Gly Asp Ser Phe Gly Leu Ala Ser Val Ala Ser Lys 
260 265 

ASP Ala Lys Gin Lys Leu Val Ala Gin Ser Lys 
275 280 


<210> 16 
<211> 355 


<;;12> PP.T 

<;;13> Medicago sativa 


<400> 16 

Met Asn ser Leu Arg Ala Val Ala lie Ala Leu Cys Cys Tie Val Val 

c J- U 

1 5 


2 0 


Phe Tyr Arg Asn Thr Cys Pro 


35 


2 5 


Asn Val Ser Ser 
40 


30 


He Val Arg Glu Val 


45 


„e M-o Se. val Ser Ly= Lys Asp Pro Arg Met Leu Ala Ser Leu Val 
50 " 

Leu Hr. Phe „rs Asp Cys Phe Val .In Gly Cys Asp Ala Ser Val 

65 "° 


Leu Leu Asn Lys Thr Asp Thr Val Val 
85 


Ser Glu Gin Asp Ala Phe Pro 
90 95 


Asn Arg Asn 


Ser Leu Arg Gly Leu Asp Val 


Val Asn Gin He Lys Thr 


100 


105 


110 


Ala Val 


Clu Lys Ala cys Pro Asn Thr Val Ser Cys Ala Asp He Leu 

120 


lib 


A].a Leu 
130 


ser Ala Olu Leu Ser Ser Thr Leu Ala Asp Gly Pro Asp Trp 


135 


Lys Var 
145 


1 Pro Leu Gly Arg Arg Asp Gly 
150 


Leu Thr Ala Asn Gin Leu Leu 
155 


□"ha asn 


170 


Thr Thr Asp Gin Leu Lys 
175 


Ala Asn Gin Asn Leu Fro nxa r.o 
165 

.la Ala Phe Ala Ala Gin Gly Leu As. Thr Thr Asp Leo Val Ala Leu 

180 

ser Gly Ala His Thr Phe Gly Arg Ala Hrs Cys Ser Leu Phe Val Ser 

19 5 


200 


„g Leu Tyr Asn Phe Ser Gly Thr Gly ser Pro AsP Pro Thr Leu Asn 

210 215 
Thr Thr Tyr Leu Gin Gin Leu Arg Thr He Cys Pro Asn Gly Gly Pro 


225 


230 


3ly Thr Asn Leu Thr Asn Phe Asp 


Pro Thr Thr Pro Asp Lys Phe Asp 


245 


250 


255 


r.^^ T,,Q T,ys Glv Leu Leu Gin Ser 

Lys Asn Tyr Tyr Ser Asn i.eu o.u ^ -Y- - ^70 

260 26d 


Asp Gin Glu Leu Phe 
275 


AsD Thr He Ser He Val 
i Ser Thr Ser Gly Ser Asp ^ 

^, o r\ Zo3 


Asn Lys Phe A 
290 


la Thr ASP Gin Lys Ala Phe Phe Glu Ser Phe Arg Ala 


295 


300 


-ri Leu Thr Gly Asn Gin Gly 

He Lys Met Gly Asn He 'Hy Val Leu 

310 


Ala Met 
305 


T Q 3 3 5 

325 

Glv I,eu lie AB„ Val Ala Se. Ala Asp Ser Ser Glu Glu Gly Met Val 

340 -^^^ 

Ser Ser Met 
355 

<210> 1'7 

<211> 358 

<212> PRT 

<213> Medicago sativa 


<400> 17 

Ala Thr ser Met Trp Cys Val Val Leu Leu Val Val 


Met Asn Ser Leu Ala 'inx ^5 
1 


5 10 


. ^- ^.n Pro ser ser Asp Ala Gin Leu Ser Pro Thr Phe 

Leu Gly Giy ueu Pio i i=e. 
20 

, „ r.^.. Ti^ Aral qpr Asn Val Leu 
Tyr ser Lys Thr Cys Pro Thr val ser »=r ... 

T.r Asn val Ser Ly. Thr ..p Pro Met Leu Ala Ser Leu Val Ar, 

50 " 


Leu Hr= Phe Hrs Asp Cys Phe Val Leu Gly Cys Asp Ala Ser Val Leu 

7 0 

65 

Leu Ash Asn Thr Ala Thr lie Val Ser Glu Gl„ Gin Ala Phe Pro Asn 

8 5 

.s„ As„ ser Leu Ar. Gly Leu Asp Val Val Asn Gin Ue Lys Leu Ala 

100 

val Glu val pro Cys Pro Asn Thr Val Ser Cys Ala Asp He Leu Ala 

115 

Ser Trp Thr 

Leu Ala Ala Gin Ala Ser Ser Val Leu axa ... - 
130 

val pro Leu Gly Ar, Arg Asp Gly Leu Thr Ala Asn Ar« Thr Leu Ala 

145 

Asn Gin Asn Leu Pro Ala Pro Phe Asn Ser Leu Asp Gin Leu Lys Ala 

16 5 

^, ^ ^y^^ Ac-n Leu Val Ala Leu Ser 
Ala Phe Thr Ala Gin Gly Leu Asn Thr Thr Asp 

180 


195 200 205 


Leu Tvr Asn Phe Ser Ser Thr Gly Ser _ 
210 


Pro Asp Pro Thr Leu Asn Thr 

215 


.H. TV. Le. g:„ Gin Leu «g T.r He Cys Pro .s„ Gly Gly Pro G.y 

225 ' 2-^° 


.3„ LOU Thr .s„ Phe .sp Pro Thr Thr Pro Asp Ly= Phe .sp Lys 

245 -^^^ 
Tyr Tyr Ser A.„ Leu Gin Val Lys Lys Gly Leu Leu G,„ Ser Asp 

250 

Glu Leu Phe Ser Thr Ser Gly Ma Asp Thr He Ser He Val Asn 

275 '-^^ 
Phe ser Thr Asp Gin Asn Ala Phe Phe Glu Ser Phe Lys Ala Ala 


Lys Phe ber in. ^^^^ 

2 90 ^ 


He Gly val Leu Thr Gly Thr Lys Gly Glu 


Met -le Lys Met Gly Asn lie ..ly vax .^^^ . ^20 

305 310 

... G1^ Cys Asn Phe Val Asn Phe Val Asn Ser Asn Ser Ala 

lie .--irg ijys ^j^-- ^y-^ jj^j 
325 

- .1. co^ tTp Val Glu Ser Leu Glu Asp 

Glu Leu Asp Leu Ala rnr rx^ r..^ 

340 345 

Gly He Ala Ser Val He 
355 

<210> 18 

<211> 347 

<212> PRT 

<213> Medicago sativa 


<400> 18 

, ,r_i Ton mv Glv Leu Pro Phe Ser 

Met Trp Cys Val Val Leu Leu val . - 

L ASP Ala Gin Leu Ser Pro Thr Phe Tyr Ser Lys Thr Gys Pro Thr 

20 

,.a. ser Ser lie Val Ser Asn Val Leu Thr Asn Val Ser Lys Thr Asp 

35 ^° 


„et Leu Ala Ser Leu Val Arg Leu Hrs Phe Hrs Asp Cys Phe 

55 


Val Leu 


Val Ser Glu Gin Gin Ala Phe Pro Asn A 
85 


Asn Ser Leu Arg Gly Leu 
90 95 


ASP val val Asn Gin He Lys Thr Ala Val Glu Ser Ala Cys Pro Asn 
100 


.05 110 


Thr Val ser Cys Ala Asp He Leu Ala Leu Ala Gin Ala Ser Ser Val 
115 1-0 

L-u Ala Gin Gly Pro Ser Trp Thr Val Pro Leu Gly Arg Arg Asp Gly 
130 135 140 

Thr Ala Asn Arg Thr Leu Ala Asn Gin Asn Leu Pro Ala Pro Phe 
150 155 160 


Leu 
145 


Asn Ser Leu Asp His Leu Lys Leu His Leu Thr Ala Gin Gly Leu He 


165 


170 175 


Thr Pro val Leu Val Ala Leu Ser Gly Ala His Thr Phe Gly Arg Ala 

180 185 190 

Kis cys Ala Gin Phe Val Ser Arg Leu Tyr Asn Phe Ser Ser Thr Gly 

195 200 203 

„ _ T.^-. rv^^ To,, acn Thr Thr Tvr Leu Gin Gin Leu Arg Thr 

t>eX fLU rt£3iJ JT^--' j.^^^ ----- ----- - - 

210 215 220 


He Cys Pro Asn Gly Gly Pro Gly Thr Asn Leu Thr Asn Phe Asp Pro 
225 230 235 240 

Thr Thr Pro Asp Lys Phe Asp Lys Asn Tyr Tyr Ser Asn Leu Gin Val 
245 250 255 

Lys Lys Gly Leu Leu Gin Ser Asp Gin Glu Leu Phe Ser Thr Ser Gly 
260 265 270 

Ala Asp Thr He Ser He Val Asp Lys Phe Ser Thr Asp Gin Asn Ala 
275 280 285 

Phe Phe Glu Ser Phe Lys Ala Ala Met He Lys Met Gly Asn He Gly 
290 295 300 

, - rr^u^ T,,o niv Tip Ara Lvs Gin Cys Asn Phe Val 

Vai ueu iUL 'j-y - - 

Tin 315 320 
305 310 

^sn Ser Asn Ser Ala Glu Leu Asp Leu Ala Thr He Ala Ser He Val 

325 330 335 

Glu S'-r Leu Glu Asp Gly Lie Ala Ser Val He 
340 345 

<210> 19 


<211> 351 


<212> PRT 

<213> Medicago Scitiva. 
<400> 19 

Met Leu Gly Leu Ser Ala Thr Ala Phe Cys Cys Met Val Phe Val Leu 
1 5 10 15 

II.- Gly Gly Val Pro Phe Scr Asn Ala Gin Leu Asp Pro Ser Phe Tyr 
20 25 30 

Asn Ser Thr Cys Ser Asn Leu Asp Ser He Val Arg Gly Val Leu Thr 
35 40 45 

Asn Val Ser Gin Ser Asp Pro Arg Met Leu Gly Ser Leu He Arg Leu 
50 55 60 

His Phe His Asp Cys Phe Val Gin Gly Cys Asp Ala Ser He Leu Leu 
65 70 75 80 

?-sn Asp Thr Ala Thr He Val Ser Glu Gin Ser Ala Pro Pro Asn Asn 
85 90 95 

z-STi Ser He Ara Glv Leu ASD Val He Asn Gin He Lys Thr Ala Val 
100 105 110 

Glu Asn Ala Cys Pro Asn Thr Val Ser Cys Ala Asp He Leu Ala Leu 
115 120 125 

Ser Ala Glu He Ser Ser Asp Leu Ala Asn Gly Pro Thr Trp Gin Val 
130 135 140 

Pro Leu Gly Arg Arg Asp Ser Leu Thr Ala Asn Asn Ser Leu Ala Ala 
145 150 155 160 

Gin Asn Leu Pro Ala Pro Thr Phe Asn Leu Thr Arg Leu Lys Ser Asn 
165 170 175 

^he Asp Asn Gin Asn Leu Ser Thr Thr Asp Leu Val Ala Leu Ser Gly 
180 185 190 


■-•-J X^- 
195 

Tyr Asn Phe Ser 
210 

Tyr Leu Gin Thr 
2 2 5 

Asn Leu Thr Asp 


Gly Arg Gly Gin 
200 

Asn Thr Gly Asn 
215 

Leu Gin Ala He 
230 

Leu Asp Pro Thr 
245 


Cys Arg Phe Phe 


Pro Asp Ser Thr 
220 

Cys Pro Asn Gly 
235 

Thr Pro Asp Thr 
250 


Val Asp Arg Leu 
2 05 

Leu Asn Thr Thr 


Gly Pro Gly Thr 
240 

Phe Asp Ser Asn 
255 


Tyr Tyr Ser Asn Leu Gin Val Gly Lys Gly Leu Phe Gin Ser Asp Gin 


Glu Leu 


TfiR 270 
260 265 

, Tvc-n ^y^r Tlp Spr He Val Asn Ser 

Phe .Ser Arg Asn ijiy ^^t^r ^sp ^j- 


27 5 


280 


285 


Phe Ala Asn Asn Gin Thr Leu Phe Phe Glu Asn Phe Val Ala Ser Met 
290 295 300 

lie Lys Met Gly Asn He Gly Val Leu Thr Gly Ser Gin Gly Glu lie 
305 310 

Arg Thr Gin Cys Asn Ala Val Asn Gly Asn Ser Ser Gly Leu Ala Thr 
325 330 

val val Thr Lys Glu Ser Ser Glu Asp Gly Met Ala Ser Ser Phe 


340 

<210> 20 

<211> 22 

<212> ONA 

<213> Medicago sativa 


345 


<400> 20 

taaaatcata tcagcttact cc 


22 


